Development of instrumentation to allow the detection of microorganisms using light scattering in combination with surface plasmon resonance.
This paper describes work carried out to develop a biosensor which allows two separate detection principles to operate simultaneously at the same surface. A prototype device was constructed that provided Kretschmann-configuration surface plasmon resonance (SPR) measurement of refractive index (RI) changes using an 820 nm LED light source, whilst a 635 nm diode laser was used to produce light scattering signals from bacterial spores. Both effects occurred at a gold-coated surface. The RI changes were measured conventionally from the side of the gold layer nearer to the light sources. The scattered light was imaged from the opposite face which was in contact with the aqueous sample. Specific detection of bacterial spores through the light scattering mode using antibody capture was investigated. The flow dynamics and interactions with the surface of individual spores were observed. A comparison with SPR for detection using the same antibody/antigen pair was made. Spore suspensions that were readily detectable by light scattering at 10(7) ml(-1) did not provide significant responses by SPR. The potential for future developments is discussed.